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DETAILED ACTION 
Response to Arguments 

Applicants arguments with respect to claims 1-8 have been considered but are 
moot in view of the new ground(s) of rejection. 

PRIOR ART REJECTIONS 
Statutory Basis 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The Rejections 

Claims 1, 3 5-6 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lee et al. (U.S. 6,136,687) in view of Kitch (U.S. 6,200,900). 

Lee discloses a method for manufacturing an integrated circuit with 

(1) providing a substrate (111) having a plurality of semiconductor elements 
(14a-14n) and one dielectric layer (12) for isolating the semiconductor elements (14a- 
14n) formed thereon (see Figure 1 A); 

forming a metal layer (14) over said substrate (11); 

forming a pad oxide layer (16) over said metal layer (14); 
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patterning and etching said pad oxide layer (16) and metal layer (14) to constitute 
said interconnect lines over said substrate (1 1 ) (see Figure 1C); 

forming an inter-metal dielectric layer (18) over said substrate (1 1) having said 
interconnect lines (14a-14n) formed thereon, to form at least an air gap (21 , 22) is 
formed in a spacing between the adjacent interconnect lines (14a-14n) (see Figure 1 E); 

planarizing said inter-metal dielectric layer (1 12, 1 16) (see column 5, lines 36- 

66); 

(5) wherein said pad oxide layer comprises S1O2, deposited by plasma enhanced 
CVD method (see column 4, lines 1-5); 

(6) wherein said inter-metal dielectric layer comprises a Si02 layer, deposited by 
plasma enhanced CVD method, utilizing TEOS/O3 as reaction gas (see column 5, lines 
21-35). 

Lee teaches everything above except for and below top surface of said pad oxide 
layer. However, Kitch discloses a semiconductor device with (1).. and below top 
surface of said pad oxide layer (see Figures 4-5). 

Even though, Lee and Kitch do not explicitly disclose the thickness of said pad 
oxide layer is between about 2000 A and about 5000 A; the inter-metal dielectric layer 
comprises a BPSG layer, deposited by plasma enhanced CVD method, utilizing TEOS, 
O3/O2, TMP and TMB as reaction gas, at temperature between about 400°C and 500°C. 
However, the thickness of said pad oxide layer is between about 2000 A and about 
5000 A; the inter-metal dielectric layer comprises a BPSG layer, deposited by plasma 
enhanced CVD method, utilizing TEOS, O3/O2, TMP and TMB as reaction gas, at 
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temperature between about 400°C and 500°C is considered to be obvious. Therefore, it 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to modify the thickness of said pad oxide layer is between about 2000 A and 
about 5000 A; the inter-metal dielectric layer comprises a BPSG layer, deposited by 
plasma enhanced CVD method, utilizing TEOS, O3/O2, TMP and TMB as reaction gas, 
at temperature between about 400°C and 500°C of Kim's device within the range as 
claimed for the purpose of obtaining the better performance, and it also has been held 
that where the general conditions of a claim are disclosed in the prior ad, discovering 
the optimum or workable ranges involves only routine skill in the art and it is noted that 
the applicant does not disclose criticality in the ranges claimed. In re Aller, 105 USPQ 
233 (see MPEPj 2144.05). 

Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lee et al. 
(U.S. 6,136,687) in view of Kitch (U.S. 6,200,900) and further in view of Kim et al. (U.S. 
6,399,476 B2). 

Lee and Kitch teach every thing above except for said metal layer is formed from 
materials selected from the group consisting of Al. However, Kim discloses a 
semiconductor with (2) wherein said metal layer is formed from materials selected from 
the group consisting of Al (see column 4, lines 35-45). Therefore, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
modify the semiconductor of Lee and Kitch (accordance with the teaching of Kim). 
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Doing so would facilitate the manufacture of the semiconductor structure and increase 
the speed of the semiconductor device. 

Claims 4 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lee et al. (U.S. 6,136,687) in view of Kitch (U.S. 6,200,900) and further in view of Lin et 
al. (U.S. 6,211,057 B1). 

Lee and Kitch teach the above outlined features except for wherein said pad 
oxide layer comprises Si02, deposited by atmospheric pressure CVD method; wherein 
said inter-metal to dielectric layer comprises a BPSG layer, deposited by atmospheric 
pressure CVD method, utilizing TEOS/03, TMPO and TEB as reaction gas, at 
temperature lower than 550°C. Lin discloses a semiconductor device with (4) wherein 
said pad oxide layer comprises S1O2, deposited by atmospheric pressure CVD method 
(see column 3, lines 56-57); (7) wherein said inter-metal to dielectric layer comprises a 
BPSG layer, deposited by atmospheric pressure CVD method, utilizing TEOS/O3, TMPO 
and TEB as reaction gas, at temperature lower than 550°C (see column 3, lines 56-59). 
Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the semiconductor of Lee and Kitch (accordance with 
the teaching of Lin). Doing so would facilitate the manufacture of the semiconductor 
structure and increase the speed of the semiconductor device. 



Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chuong A. Luu whose telephone number is (571) 272- 
1902. The examiner can normally be reached on M-F (6:15-2:45). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on (571) 272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Chuong Anh Luu 
Patent Examiner 
July 13, 2006 



